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HEAVY  ORDNANCE  FOR  NATIONAL 
DEFENCE. 

BY 

Lieutenant  W.  H.  JAQUES,  U.  S.  Navy. 


Too  great  prominence  cannot  be  given  to  the  ex- 
posed state  of  our  harbors,  and  the  utterly  defence- 
less condition  of  the  United  States,  and  if  we  are  not 
to  remain  utterly  helpless  there  must  be  inaugurated 
and  developed  an  efficient  torpedo  service,  and 
adequate  means  for  supplying  quickly  heavy  guns 
and  armor  adapted  to  modern  warfare. 

In  suggesting  a  remedy,  all  the  requisites  should 
undoubtedly  be  considered  ;  but  the  great  length  of 
time  needed  in  which  to  manufacture  the  material 
for,  and  fabricate,  the  heavy  guns  and  armor  of  a 
type  accepted  by  the  principal  powers  as  the  best 
weapons  of  offence  and  defence,  makes  it  pertinent 
to  give  their  supply  preeminence  over  the  construc- 
tion of  ships  and  fortifications. 

Already  much  attention  has  been  paid  the  subject, 
and  investigations  continue.  Two  Congressional 
Committees,  one  of  the  Senate  and  one  of  the  House 
of  Representatives,  are   making  inquiries  to  learn 
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the  capacity  of  steel-producing  establishments  in  the 
United  States  to  furnish  suitable  and  sufficient  ma- 
terial for  heavy  guns  of  high  power,  acting  under  the 
following  resolutions  : 

Resolved \  That  a  select  committee  of  five  be  ap- 
pointed by  the  Chair  to  inquire  as  to  the  capacity  of 
steel-prcdjcing  works  in  the  United  States  to  make 
steel  of  suitable  quality  and  sufficient  in  quantity  to 
furnish  metal  for  guns  of  high  power,  and  metal 
plates  and  other  material  for  the  construction  of  ves- 
sels of  war,  and  for  the  armor  or  sheathing  for  such 
vessels. 

2. — That  said  committee  shall  also  inquire  as  to 
the  character  and  sufficiency  of  machinery  and  ma- 
chine tools  in  the  navy  yards,  and  also  in  private 
foundries  and  machine-shops  in  the  United  States, 
*  *  *  for  manufacturing  guns  for  the  proper 
armament  of  such  vessels,  and  of  the  sea-coast  de- 
fences.    *     *     * 

3. — Said  committee  shall  also  inquire  into  the  best 
locations  in  the  United  States  for  manufacturing 
guns  and  armor  for  vessels,  *  *  *  and  the  best 
method  of  manufacturing  and  building  the  same, 
whether  by  the  Government  or  by  contract  with 
private  persons. 

The  Gun-Foundry  Board  was  reconvened  by  De- 
partmental order,  and  its  supplementary  report  has 
presented  additional  information  that,  it  is  hoped, 
will  assist  the  solution  of  this  most  important  question. 
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With  the  small  appropriations  allowed,  the  Chiefs 
of  Ordnance  of  the  War  and  Navy  Departments 
have  made  advance  in  experiment  ;  and  at  the 
Washington  Navy  Yard  a  few  modern  steel  guns 
up  to  and  including  ten  inches  calibre  are  being 
fabricated. 

Since  Congress,  at  the  present  session,  will  be 
urged  to  make  suitable  provision  for  an  armament,  a 
consideration  of  the  following  details  may  be  useful 
and  interesting  : 

I. — Are  guns  needed  ? 

II. — If  needed,  what  type  shall  be  accepted  ? 

III. — Are  there  any  establishments  in  the  United 
States  possessing  sufficient  plant  and  experience  to 
manufacture  the  heaviest  guns  of  the  accepted 
type  ? 

IV. — If  not,  what  is  the  best  method  of  supply  ? 

I. — Are  guns  needed  ? 

Many  leading  representatives  of  both  political 
parties  have  protested  in  Congress  against  leaving 
"  the  fortifications  of  this  country  in  an  absolutely 
worthless  condition  for  all  purposes  of  warfare." 

The  present  helpless  state  of  our  sea-coast  fortifi- 
cations, the  impossibility  of  producing  at  home  at 
the  present  time  the  requisite  gun  and  armor  mate- 
rial, and  the  pressing  need  of  modern  ships  and  guns, 
have  all  received  prominence  in  the  very  important 
campaign  that  preceded  the  late  Presidential  elec- 
tion. 
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Recalling  the  absence  of  guns,  fast  cruisers,  and 
armored  vessels,  and  "  with  not  one  high-powered 
cannon  afloat  in  the  Navy,  the  importance  of  action 
for  the  procurement  of  naval  armament  seems  ap- 
parent, if  the  Navy  is  to  longer  survive." 

The  Chief  of  Army  Ordnance,  in  his  annual  report 
for  the  fiscal  year  ending  June  30,  1884,  says: 
"  The  condition  of  our  coast  defences  is  a  matter  of 
grave  concern  and  calls  for  immediate  action,  and 
I  indulge  the  hope  that  before  the  end  of  the  ensu- 
ing session  Congress  will  show  to  the  country  its 
appreciation  of  these  national  wants  by  a  liberal  and 
permanent  appropriation." 

The  report  of  the  Chief  of  Army  Engineers  for  the 
same  year  shows  :  "  It  is  manifest  that  with  the  ad- 
dition of  guns  of  heavy  calibre  properly  protected 
in  their  batteries  the  entrance  to  our  harbors  can  be 
made  impregnable  to  attack,  and  in  case  of  disaster 
through  neglect  of  making  arrangements  so  mani- 
festly effectual,  a  terrible  responsibility  must  rest 
somewhere.  Some  of  the  guns  on  land  should  at 
least  equal  the  most  powerful  afloat  on  the  fleet. 
The  armor  on  land  should  be  made  much  heavier 

than  that  carried  by  ships. 

******** 

"  It  would  appear  that  the  time  has  at  length 
come  to  be  supplied  with  the  best  modern  type,  with 
the  confident  assurance  that  before  the  list  of  our 
armament   shall  have  been  completed   we  will   be 
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possessed  of  guns  all  of  which  will  be  valuable  and  a 
number  of  them  the  best  that  can  be  manufactured. 

"  Those  persons  are  greatly  in  error  who  imagine 
that  by  diplomatic  delays  war  may  be  averted  until 
proper  preparations  for  defence  can  be  made.  Were 
we  as  well  prepared  as  many  other  nations  this 
might  be  true,  but  while  a  diplomatic  delay  of  a  few 
months  might  be  necessary  for  a  naval  power  to 
commission  its  ships,  it  would  require  a  great  many 
years  for  us  to  get  together  modern  guns,  without 
reference  to  constructing  forts  and  batteries  for  their 
reception.  It  seems  to  be  forgotten  that  a  descent 
upon  our  coast  to  hold  our  unprotected  cities  under 
the  guns  of  a  hostile  fleet  would  consume  but  a  few 
months.  The  modern  system  is  to  make  war  sud- 
den, sharp,  and  decisive,  and  to  make  the  beaten 
party  pay  expenses." 

A  committee  of  the  Chamber  of  Commerce  of 
New  York,  on  the  Harbor  and  Shipping,  have  made 
a  report  upon  the  warning  sounded  by  the  Chief  of 
Army  Engineers,  in  his  annual  report  on  the  defence- 
less state  of  our  seaports,  notably  of  New  York,  and 
have  submitted  a  memorial  to  Congress  asking  for 
an  appropriation  and  prompt  action  upon  these  sug- 
gestions. 

"  It  is  admitted,"  said  the  committee,  "  that  there 
are  afloat  war  cruisers  of  a  type  which  would  enable 
them  to  easily  enter  our  lower  bay,  and,  stationing 
themselves  outside  of  Coney  Island,  or  just  below 


8        HEAVY  ORDNANCE  FOR  NATIONAL  DEFENCE. 

the  Narrows,  could  demand  from  the  cities  of  New 
York  and  Brooklyn  a  ransom  of  an  immense  sum  of 
money,  limited  only  by  the  ability  to  raise  it,  and 
this  without  the  possibility  of  an  impediment  being 
made  worthy  of  the  name.  The  unanimity  with 
which  the  chiefs  of  the  different  departments  repeat 
the  warning,  and  admit  this  •helpless  state  of  affairs, 
should  carry  conviction  to  the  minds  of  merchants 
that  steps  should  at  once  be  taken  to  in  some  degree 
remedy  this  state  of  things." 

The  committee  reviewed  the  developments  of  the 
experiments  which  have  been  conducted  at  the  ex- 
pense of  other  nations  on  the  subject  of  harbor 
defence,  and  announced,  as  "the  opinion  of  eminent 
authority,"  that  the  following  armament  is  necessary 
to  render  the  protection  of  our  harbor  absolute  :  Six- 
teen turrets,  mounting  32  100-ton  guns;  5o  rifled 
mortars;  100  6-  to  8-inch  rifled  cannon  ;  5o  Hotch- 
kiss  and  Nordenfeldt  cannon  ;  5o  torpedo  boats,  and 
12  miles  of  submarine  mines. 

The  Gun- Foundry  Board  reported  of  the  present 
condition  of  the  Artillery  of  the  United  States  : 

"  To  recite  under  this  heading  the  present  arma- 
ment of  the  country  is  unnecessary.  Before  the  intro- 
duction of  rifled  cannon  and  the  use  of  steel  as  the 
material  for  their  construction,  the  United  States 
boasted  of  her  Dahlgren  and  Rodman  cast-iron 
guns,  which  were  the  models  for  imitation  and  the 
standards  for  comparison  of  all  nations. 
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"  While  the  rest  of  the  world  has  advanced  with 
the  progress  of  the  age,  the  artillery  of  the  United 
States  has  made  no  step  forwards.  Its  present  con- 
dition of  inferiority  is  only  the  natural  result  of  such 
want  of  action." 

And  the  President,  in  his  annual  message,  again 
calls  attention  to  the  "  necessity  of  providing  means 
for  the  construction  of  guns  of  the  highest  power, 
both  for  the  purpose  of  coast  defence  and  for  the 
armament  of  war  vessels.  The  report  of  the  Gun- 
Foundry  Board,  appointed  April  2,  1883,  in  pursu- 
ance of  the  act  of  March  3,  1883,  was  transmitted  to 
Congress  in  a  special  message  of  February  8,  1884. 
In  my  message  of  March  26,  1884,  I  called  attention 
to  the  recommendation  of  the  Board  that  the  Govern- 
ment should  encourage  the  production  at  private 
steel  works  of  the  required  material  for  heavy  cannon, 
and  that  two  Government  factories — one  for  the  Army 
and  one  for  the  Navy — should  be  established  for  the 
fabrication  of  guns  from  such  material.  No  action 
having  been  taken,  the  Board  was  subsequently  re- 
convened to  determine  more  fully  the  plans  and 
estimates  necessary  for  carrying  out  its  recommenda- 
tion. It  has  received  information  which  indicates 
that  there  are  responsible  steel  manufacturers  in  this 
country  who,  although  not  provided  at  present  with 
the  necessary  plant,  are  willing  to  construct  the  same 
and  to  make  bids  for  contracts  with  the  Government 
for  the  supply  of  the  requisite  material  for  the  heavi- 
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est  guns  adapted  to  modern  warfare,  if  a  guaranteed 
order  of  sufficient  magnitude,  accompanied  by  a 
positive  appropriation  extending  over  a  series  of 
years,  shall  be  made  by  Congress.  All  doubts  as  to 
the  feasibility  of  the  plan  being  thus  removed,  I 
renew  my  recommendation  that  such  action  be  taken 
by  Congress  as  will  enable  the  Government  to  con- 
struct its  own  ordnance  upon  its  own  territory,  and 
so  to  provide  the  armaments  demanded  by  considera- 
tions of  national  safety  and  honor." 

A  further  convincing  and  powerful  argument  that 
guns  are  needed  is  presented  in  the  careful  estimate 
of  the  Chief  of  Engineers  that  $60,000,000  will  be 
needed  to  fortify  and  arm  "  all  harbors  on  the  coast 
of  the  United  States  of  sufficient  importance  to  tempt 
an  enemy,"  and  that  $2  5,ooo,ooo  is  not  an  excessive 
estimate  for  heavy  guns  and  emplacements  needed 
for  the  defence  of  New  York,  Philadelphia,  Boston, 
and  Baltimore. 

Congress  is  laboring  under  a  most  grievous  error 
if  it  supposes  that  our  torpedo  system  is  efficient. 
In  truth,  it  is  wanting  in  almost  every  requisite  of  a 
useful  and  effective  system  ;  and  even  were  it  efficient, 
heavy  guns  are  imperative  to  prevent  countermining, 
removal  and  destruction  of  the  interior  and  channel 
torpedo  defences. 

The  interests  that  our  Government  should  protect 
are  so  vast  that  immediate  action  should  be  taken  by 
Congress  to  provide  a  suitable  defence.     It  has  been 
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estimated  that  "  the  contribution  which  could  be 
levied  from  New  York  alone  would  probably  pay 
four  or  fivefold  the  cost  of  all  the  fortifications  of  the 
important  harbors  of  the  country,"  while  the  national 
humiliation  of  its  destruction  would  be  immeasurable. 

II. — If  needed,  what  type  shall  be  accepted  ? 

To  one  accustomed  to  deal  with  commercial  af- 
fairs this  would  not  be  a  difficult  problem.  He 
would  go  into  the  market  and  purchase  the  type 
that  was  most  generally  accepted  by  the  people  who 
were  using  the  greatest  number  of  guns,  or  who 
were  preparing,  after  unlimited  expenditures  for  ex- 
periment, to  defend  their  estates  against  a  neighbor. 

But  the  majority  of  ordnance  officers  and  invent- 
ors are  so  confident  of  the  success  of  their  proposed 
systems  of  gun  construction,  that  it  is  difficult — aye, 
next  to  impossible — to  unite  upon  a  type. 

Of  the  many  proposed  systems  in  the  United 
States, 

The  converted  rifle  has  met  the  tests  of  endurance. 

The  experiments  with  the  varied  constructions  of 
cast-iron  bodies  tubed  and  hooped  with  steel,  made 
available  by  the  French  during  their  late  war,  but 
now  being  gradually  discarded  by  them,  have  been 
continued. 

The  Woodbridge  io-inch  muzzle-loading  wire 
rifle  "  burst  into  two  parts,  just  behind  the  trunnions," 
parting  "  under  longitudinal  strain,"  "  the  separation 
of  the  wire  giving  warning  of  the  rupture."     Since  its 
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destruction,  Mr.  Woodbridge  has  departed  from  the 
principal  feature  of  his  system — winding  wire  in  suc- 
cessive layers  upon  a  steel  tube, — and  now  proposes 
to  introduce  longitudinal  bars,  surrounding  part  of 
the  tube  with  a  broken  jacket  instead  of  the  well- 
forged  solid  jacket  so  generally  accepted.  Though 
the  Ordnance  Board  recommended  that  another  10- 
inch  gun,  "  after  the  model  presented  by  Dr.  Wood- 
bridge,"  should  be  made  for  trial,  it  suggested  that 
this  "  method  of  strengthening  the  walls  of  the  gun  as 
against  longitudinal  strains  "  should  be  adopted  in 
its  construction.  This  experimental  gun  has  not  yet 
been  completed,  but  artillerists  will  look  forward  to 
its  trials  with  interest,  to  see  if  it  will  meet  the  same 
fate  as  the  Schultz  wire  gun  in  France,  where  the 
unequal  tension  of  the  longitudinal  bars  caused  the 
failure  of  the  gun  at  the  first  fire. 

The  cast-iron  body  for  a  12 -inch  experimental  rifle 
has  wrecked  its  mould  and  surroundings. 

The  results  of  the  experiments  with  the  Lyman- 
Haskell  multi-charge  gun  "  are  very  far  from  fulfill- 
ing expectations  ;  indeed,  the  actual  power  thus  far 
realized  is  small  in  proportion  to  the  weight  of  the 
gun,  and  to  the  weight  of  its  charge,  as  compared 
with  the  results  from  contemporary  single-charge 
steel  guns." 

The  breech  of  the  Mann  gun  was  blown  off. 

The  Yates  gun  is  uncompleted,  because  of  the 
"  difficulties  experienced  in  procuring  suitable  ma- 
terial for  this  peculiar  construction." 
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The  results  of  an  experimental  cast-steel  cylinder 
"  were  not  very  satisfactory." 

And  the  conception  of  the  gun  "  carrying  out  a 
purely  American  idea " — a  cast-steel  gun,  on  the 
Rodman  principle — has  reached  a  "  rough  sketch, 
not  ready  for  immediate  practical  embodiment,  but 
to  be  developed  by  hard  study  and  careful  experi- 
ment,"— under  such  circumstances  surely  a  gun  of 
the  future. 

Some  of  these  have  given  better  results  than  the 
cast-iron  smooth  bore,  but  not  one  has  approached 
the  merits  of  the  all-steel,  built-up  gun. 

If  Congress  is  willing  to  appropriate  large  sums 
for  experiments — and  other  nations  do  thisv  without 
hesitation, — some  of  these  systems  maybe  perfected 
and  perhaps  prove  superior  to  the  one  now  almost 
universally  accepted  ;  but  if  the  country  is  to  be 
placed  in  a  suitable  condition  of  defence  within 
a  reasonable  time,  that  type  must  be  accepted 
which  has  proved  the  most  effective  in  the  trials, 
for  which  European  nations  have  so  generously 
provided. 

The  type  most  generally  adopted  is  constructed 
on  the  system  of  Mr.  J.  Vavasseur,  of  London, 
England.  It  consists  of  a  tube  of  suitable  strength  ; 
a  long  jacket  J,  shrunk  on  to  provide  longitudinal 
strength  ;  and  layers  of  superimposed  cylinders  or 
Hoops  A— 1 1  shrunk  on,  the  size  of  the  gun  govern- 
ing the  number  of  layers.     (Plate  I.) 


Plate  I. 
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Most  authorities  concur  that  open-hearth  steel  is 
the  best  material,  and  it  was  the  unanimous  opinion 
of  the  Gun-Foundry  Board,  "  that  the  system  of  Sir 
Joseph  Whitworth  surpasses  all  other  methods  of 
forging,  and  that  it  gives  better  promise  than  any 
other  of  securing  that  uniformity  so  indispensable  in 
good  gun-metal."  In  fact,  all  authorities  concur  that 
steel,  homogeneous  metal,  is  the  best  material  for  ord- 
nance ;  and  breech-loading  is  universally  accepted. 

The   system    of  breech-loading   (Plate  II.)  most 


Plate  II. 


K     I 
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generally  preferred  is  the   interrupted-screw,  "  com- 
monly known  as  the  French  system." 

It  comprises  the  breech-screw,  the  tray,  the  movable  head,  and  the  gas- 
check. 

A,   Lug  of  the  breech-block.  I,     Mushroom  movable  head. 

11,  Lever-bolt.  K,   Fixed  handle. 

C,  Notch  for  latch-butt.  L,    Lever-handle. 

D,  Screwed  sector.  M,  Butt  of  breech-block. 

E,  Support  for  the  cam  of  the  lever-  N,  Smooth  sector  or  guide. 

handle.  O,  Latch-bolt. 

F,  Safety  slot.  P,   Latch-recess. 

G,  Abutment  of  tray.  R,  Latch. 

H,  Gas-check.  S,    Spring  to  release  lever-handle. 

All  the  parts  of  the  breech-mechanism  are  assembled  by  pins,  kept  in 
place  by  friction. 

By  this  means  the  entire  mechanism  can  be  easily  taken  to  pieces.  More- 
over, if  any  of  the  pins  are  lost,  they  can  be  readily  replaced,  on  account 
of  their  simple  form. 

When  the  breech  is  closed,  the  screwed  sectors  of  the  breech-block  engage 
the  screwed  sectors  in  the  breech.  In  this  position  the  head  of  the  lever- 
handle  L  enters  the  safety  slot  F  of  the  tray,  and  prevents  any  rotary  motion 
of  the  screw  during  fire. 

To  open  the  breech,  disengage  the  lever-handle  from  the  safety  slot  F, 
and  turn  the  breech-block  until  its  movement  is  stopped.  In  this  position, 
the  screwed  sectors  of  the  block  face  the  smooth  sectors  of  the  breech,  and 
the  breech-block  can  be  withdrawn.  When  the  screw  is  turned,  the  butt  of 
the  latch  is  pushed  by  a  projection,  its  upper  nib  being  raised,  and  its  lower 
engaging  in  its  recess.  At  the  end  of  this  movement  the  tray  is  secured  to 
the  breech-hoop,  and  the  latch  is  freed  from  the  breech-block. 

In  disengaging  the  lever,  its  cam  bears  against  the  tray,  and  starts  the 
gas-check  from  its  seat,  facilitating  the  withdrawal  of  the  breech-block  by 
hand.  During  this  last  movement,  limited  by  a  key-bolt,  the  breech-block 
is  held  and  directed  by  the  guides,  the  butt  of  the  latch  bearing  against 
the  body  of  the  screw,  keeping  the  lower  nib  in  its  recess.  At  the 
end  of  the  movement,  the  block  being  withdrawn  to  its  full  limit,  the 
latch  is  released,  and  the  tray  swings  on  its  hinge,  throwing  open  the 
breech. 

To  close  the  breech  the  tray  is  swung  into  its  place  and  the  breech-block 
thrust  forward  until  its  screwed  sectors  are  opposite  those  of  the  breech. 
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The  screw  is  then  turned,  and  if  the  breech  is  well  closed,  the  lever-handle 
will  fall  by  its  own  weight  and  engage  in  the  safety  slot. 

For  the  heavy  calibres,  the  breech-block  is  fitted  with  a  double  handle  to 
facilitate  the  operations  of  closing  and  opening. 

"  In  the  heavier  guns,  at  least,  the  breech-screw 
will  notengage  in  the  tube,  but  in  the  cylinder  (jacket) 
immediately  surrounding  it,  thus  relieving  the  tube 
from  that  portion  of  the  longitudinal  strain  which 
tends  to  blow  out  the  breech.  The  number  of  inter- 
ruptions increases  with  the  calibre." 

All  authorities,  except  Sir  Joseph  Whitworth,  who 
adheres  to  the  polygonal  system,  agree  that  the 
rifling  should  be  polygroove,  and  that  the  grooves 
should  be  numerous  and  shallow. 

It  may  be  pertinent  to  add,  in  reply  to  any  ques- 
tion that  may  arise  in  relation  to  the  employment  of 
wire  gun  construction,  that,  although  the  advocates 
of  the  system  claim  many  advantages  for  it,  and  an 
improved  winding-machine  has  given  some  good  re- 
sults, no  method  of  longitudinal  winding  has  proved 
satisfactory,  no  solution  of  protecting  the  wire  from 
injury  has  been  applied,  and  the  system  has  not 
passed  out  of  the  experimental  stage.  Therefore  it 
cannot  be  presented  as  a  developed  type.  In  fact, 
presenting  the  question  from  its  strongest-claimed 
point — the  reduction  of  weight, — Colonel  Maitland, 
the  able  superintendent  of  the  Royal  Gun  Factories, 
Woolwich,  England,  in  a  recent  paper  on  the  heavy 
guns  of  1884,  has  raised  the  inquiry,  whether  any 
further  reduction  of  weight  in  proportion  to  power 
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in  forged-steel  guns  may  not  necessitate  more  than 
a  corresponding  increase  in  the  carriage.  He  says  : 
"  Should  experience  prove  this  to  be  the  case,  there 
will  be  little  advantage  in  the  introduction  of  wire, 
except  in  certain  special  cases." 

III. — Are  there  any  establishments  in  the  United 
States  possessing  adequate  plant  and  experience  to 
manufacture  the  heaviest  guns  of  the  accepted  type  ? 

The  Gun-Foundry  Board  has  made  a  very 
thorough  investigation  of  this  question,  and  re- 
ported  that : 

11  Previous  to  and  during  the  Civil  War  the  arma- 
ments of  the  United  States  were  supplied  from — 

"  The  Cold  Spring  Foundry,  West  Point,  N.  Y. 

11  The  South  Boston  Iron  Works,  Boston,  Mass. 

M  The  Fort  Pitt  Foundry,  Pittsburgh,  Pa. 

"The  Reading  Iron  Works,  Reading,  Pa. 

u  The  Builders'  Iron  Foundry,  Providence,  R.  I. 

"  The  Phoenix  Iron  Company,  Phcenixville,  Pa. 

"  The  Ames  Manufacturing  Company,  Chicopee, 
Mass. 

"  Since  the  termination  of  the  war  the  Fort  Pitt 
Foundry  has  ceased  to  exist.  The  South  Boston 
Iron- Works  Company  has  manufactured  a  few  ex- 
perimental guns,  and  with  the  West  Point  Foundry 
has  executed  some  small  orders  of  the  Government 
in  the  conversion  of  cast-iron  smooth  bores  into  rifle 
guns  by  inserting  and  rifling  a  coiled  wrought-iron 
tube. 
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"  None  of  the  companies  mentioned  above  have 
ever  made  steel  guns,  and  virtually  the  United 
States  is  destitute  of  a  source  from  which  such  an 
armament  as  the  age  demands  can  be  supplied. 

"  With  a  view  to  such  experiments  as  their  appro- 
priations would  justify,  the  Ordnance  Bureaus  of  the 
War  and  Navy  Departments  have  from  time  to  time 
addressed  the  steel  manufacturers  of  the  country  on 
the  subject  of  furnishing  steel  for  cannon,  but  thus 
far  have  met  with  only  a  partial  success. 

"  The  fact  is  here  stated  to  emphasize  the  conclu- 
sion that  the  immense  steel  works  of  the  United 
States,  from  lack  of  demand  for  this  special  material, 
have  not  the  necessary  plant  for  forging,  and  are 
in  no  condition  at  present  to  manufacture  steel  for 
annon  in  such  quantities  and  in  such  sizes  as  are 
essential  for  a  suitable  armament  for  the  country." 

Again,  during  the  discussion  of  the  appropriations 
for  the  steel  cruisers  now  building,  it  was  shown  that 
"  we  are  not  prepared  in  any  of  our  navy-yards,  or 
in  any  of  the  workshops  or  manufacturing  establish- 
ments of  the  United  States  to  supply  the  guns  that 
should  be  used  on  the  steel  cruisers  when  con- 
structed." 

Since  that  time  the  Midvale  Steel  Company  has 
been  able  to  supply  the  steel  parts  of  a  few  six-inch 
breech-loading  rifles,  and  its  plant  has  been  increased 
to  a  capacity  which,  its  administration  believes,  will 
produce  the  parts  for  eight-inch  steel  rifles. 
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The  required  plants  must  be  equal  to  a  rapid  and 
efficient  production,  and  it  would  seem  that  they  will 
be  most  effectively  inaugurated  by  the  means  pro- 
posed by  the  Gun-Foundry  Board. 

A  few  steel  companies  have  adequate  casting 
capacity,  but  are  destitute  of  proper  forging  appara- 
tus ;  and  while  the  naval  ordnance  officers  at  the 
Washington  Navy  Yard  have  fabricated,  even  with 
limited  means,  a  few  of  these  modern  guns  of  from 
five-inch  to  ten-inch  calibre,  inclusive,  the  heavier 
forgings  were  supplied  by  foreign  steel  manufacturers, 
and  the  fabricating  plant  is  not  capable  of  sufficiently 
rapid  production  to  provide  the  guns  required  for 
the  armament  of  the  four  steel  cruisers,  within  the 
time  contemplated  for  their  completion. 

IV. — If  not,  what  is  the  best  method  of  supply  ? 

Of  the  following  propositions  : 

i. — To  purchase  the  finished  guns  of  foreign 
makers. 

2. — To  purchase  the  forged  steel  abroad  and 
fabricate  the  guns  in  the  United  States. 

3. — To  manufacture  the  guns  in  a  national 
foundry. 

4. — To  depend  entirely  upon  the  private  indus- 
tries of  the  United  States. 

5. — To  purchase  the  forged  steel  of  home  manu- 
facturers, and  fabricate  the  guns  in  Government  gun 
factories. 

The  first  two  are  readily  answered,  inasmuch  as 
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no  method  would  be  sanctioned  that  would  permit 
a  declaration  of  war  to  cut  off  the  supply.  Any 
dependence,  therefore,  upon  a  foreign  market,  for 
either  the  steel  or  the  finished  guns,  is  out  of  the 
question. 

In  reply  to  the  remaining  propositions,  the  opin- 
ions and  recommendations  of  the  Gun-Foundry 
Board  are  direct  and  comprehensive. 

It  reported  that : — "As  examples  of  a  practical  part- 
nership between  a  Government  and  a  private  com- 
pany in  working  toward  a  national  object  the 
experiences  in  England  and  in  Russia  are  very  in- 
structive, and  warn  against  the  adoption  of  such  a 
system.  In  England,  the  Government,  in  addition 
to  paying,  during  several  years,  very  high  prices  for 
articles  delivered,  was  forced  to  pay  £ 65, ooo  to  close 
an  agreement ;  while  the  company,  besides  the  profits 
on  manufacture,  came  into  possession  of  a  complete 
working  plant  at  a  mere  nominal  valuation. 

"  In  Russia,  the  Government  finds  itself  involved 
with  a  stock  company,  paying  excessive  prices  for 
what  it  receives,  and  discovers  no  way  of  relief 
except  by  buying  up  shares  and  operating  the  estab- 
lishment as  a  Government  foundry. 

"As  an  example  of  depending  almost  entirely  on 
private  works,  Germany  is  a  perfect  instance.  The 
works  of  Mr.  Krupp  are  practically  the  sole  source 
of  supply  of  the  German  artillery.  It  needs  no 
argument  to  show  the  dependent  condition  of  the 
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Government  under  such  a  rule  :  it  might  prove   a 
source  of  the  greatest  embarrassment. 

"As  an  example  of  depending  alone  on  Govern- 
ment works,  France  was  a  perfect  instance  before 
the  Franco-German  war.  During  the  period  referred 
to,  the  Government  foundries  were  the  sole  source 
of  supply  of  the  armament  of  the  country  ;  the 
officers  charged  with  the  work  formed  a  close  cor- 
poration  ;  their  action  was  never  exposed  to  the 
public  ;  their  ideas  were  never  subjected  to  criticism  ; 
the  ingenuity  and  inventive  talent  of  the  country 
were  ignored  and  resisted,  and  no  precaution  was 
thought  necessary  to  provide  a  supply  in  case  of 
need  of  re-armament.  The  result  is  well  known  ;  a 
great  crisis  came  ;  the  Government  works  were  in- 
adequate to  meet  the  additional  demands  made  upon 
them,  and  the  patriotic  efforts  of  private  establish- 
ments were  inadequate  to  produce  all  the  material 
that  was  needed.  How  entirely  France  has  now 
altered  her  system  is  shown  in  a  previous  part  of  this 
report  ;  her  present  practice  is  theoretically  perfect, 
and  it  has  proved  to  be  practically  efficient.  Her 
Government  establishments  are  still  retained,  but  as 
gun  factories  simply,  in  which  the  parts  are  machined 
and  assembled,  but  {or  foundry  work  she  depends 
upon  the  private  industries  of  the  country,  and  many 
of  these  works  have  found  it  to  their  profit  to  estab- 
lish gun  factories  which  supplement  the  Government 
factories  to  a  great  extent. 
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"  The  conclusions  of  the  Board  on  this  subject  accord 
with  the  plain  teachings  of  these  historical  instances. 
It  accepts  the  system  now  pursued  in  France  as  the 
proper  standard  for  imitation,  and  recommends  that 
in  inaugurating  the  manufacture  of  war  material  in 
our  own  country  a  conformity  as  close  as  circum- 
stances will  admit  to  the  plans  which  have  proved  so 
successful  in  France  should  be  observed. 

"  Having  reached  this  conclusion,  the  Board  is  pre- 
pared to  dispose  of  the  propositions  into  which  the 
second  interrogatory  in  the  Act  of  Congress  was 
divided. 

"  The  first  proposition  was  thus  presented,  viz.  : 

"  That  the  Government  should  supplement  the  plants  of  some 
of  the  steel-workers  of  the  country  with  such  additional  tools 
and  implements  as  would  enable  them  to  turn  out  finished  steel 
cannon. 

"  The  adoption  of  this  proposition  would  involve 
the  Government  in  the  embarrassments  which  now 
exist  in  Russia,  and  which  we  have  seen  were  so 
costly  to  the  English  Government  in  its  partnership 
with  the  Elswick  Ordnance  Company. 

"  The  Board  does  not  approve  of  such  joint  action. 

"  The  second  proposition  was  thus  presented,  viz.  : 

"  That  the  Government  should  give  contracts  of  sufficient  mag- 
nitude to  enable  the  steel-workers  of  the  country  to  supply  the 
finished  guns  without  its  direct  aid. 

"  This  proposition,  if  adopted  without  any  qualifica- 
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tion,  would  make  the  Government  dependent  entirely 
upon  the  private  industries  of  the  country,  which 
might  combine  to  the  detriment  of  the  public  service. 
The  Government  would  have  no  guard  against  extor- 
tion and  would  be  powerless  against  a  combination. 
An  actual  instance  of  such  a  combination  is  cited  as 
having  taken  place  in  France,  but  the  independent 
position  of  the  Government  made  the  effort  futile. 

"  The  Board  does  not  approve  of  this  proposition 
taken  by  itself. 

"The  third  proposition  was  thus  presented,  viz.: 

"That  the  Government  should  establish  on  its  own  territory 
a  plant  for  the  fabrication  of  cannon,  and  should  contract  with 
private  parties  to  such  amounts  as  would  enable  them  to 
supply  from  the  private  industries  of  the  country  the  forged 
and  tempered  material. 

11  This  proposition  is  approved  by  the  Board  and  is 
regarded  as  the  foundation  upon  which  our  system  of 
manufacture  should  be  built  up. 

"  If  this  be  done,  and  the  Government  made  se- 
cure by  the  possession  of  works  of  its  own,  there  is 
every  reason  to  adopt  in  addition  the  idea  embodied 
in  the  second  proposition,  in  order  to  supplement  the 
Government  establishments. 

"  It  is  not  considered  judicious  to  concentrate  in  the 
Government  establishments  all  the  work  of  fabrica- 
tion, or  to  include  within  their  operations  the  prepara- 
tion of  such  material  as  can  be  provided  by  the 
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private  industries  of  the  country.  In  the  case  under 
consideration  the  purchase  of  the  steel  required  for 
cannon  will  stimulate  our  own  manufacturers  and 
interest  them  in  the  operations  of  the  Government. 

"  The  Board  is  thus  led  to  the  conclusion  that  it 
is  not  advisable  to  embark  in  the  establishment  of  a 
gun  foundry,  properly  so  called,  but  that  it  is 
more  judicious  to  establish  gun  factories ;  and  to  pur- 
chase the  material  from  our  manufacturers. 

"At  present  the  steel  manufacturers  of  our  country 
are  not  prepared  to  produce  the  material  required 
for  the  larger  calibres,  and  the  important  ques- 
tion arises,  what  means  shall  be  adopted  to  induce 
them  to  study  the  subject  and  embark  in  the  manu- 
facture on  a  large  scale.  They  cannot  be  expected 
to  do  this  at  a  sacrifice  of  their  own  interests.  This 
object  can  only  be  achieved  by  holding  out  a  fair 
prospect  of  ultimate  remuneration  for  the  expen- 
ditures necessary  to  undertake  the  work,  and  this  can 
only  be  done  by  the  action  of  Congress. 

"  If,  then,  Congress  shall  conclude  to  arm  the  coun- 
try it  will  be  necessary  that  a  sum  of  money  shall  be 
fixed  as  a  permanent  appropriation  to  be  expended 
for  this  purpose,  the  amount  to  be  assigned  between 
the  War  and  Navy  Departments.  With  such  a 
guaranty  against  loss  the  Board  is  satisfied  that  the 
required  material  for  cannon  will  be  forthcoming  from 
our  own  steel-works. 

"  It  would  not  be  necessary  for  the  Government  to 
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be  associated  with  a  large  number  of  firms  for 
the  supply  of  its  material,  for  it  is  probable  that  the 
private  establishments  that  would  take  up  the  subject 
would  only  be  those  with  large  available  funds  which 
they  would  be  willing  to  put  into  a  special  plant,  and 
for  remuneration  on  which  they  would  be  willing  to 
wait  a  reasonable  time.  The  permanent  appropria- 
tion would  give  them  surety  of  ultimate  profit,  the 
only  condition  being  success  in  providing  the  ma- 
terial that  would  be  indicated  in  their  contracts. 
From  personal  intercourse,  fully  sustained  by  letters, 
with  some  of  the  leading  manufacturers,  the  Board  is 
led  to  believe  that  the  plan  will  have  the  effect 
of  guiding  the  private  industries  of  the  country 
to  the  aid  of  the  Government  in  developing  this 
work  of  national  importance. 

"  It  may  be  added  that  although  the  manufacture 
of  armor-plates  for  ships  and  fortifications  was  not  re- 
ferred to  this  Board  for  investigation,  the  erection  of 
plant  for  providing  modern  cannon  would  go  far 
towards  reducing  the  outlay  requisite  to  enable  our 
great  steel  manufacturers  to  meet  another  pressing 
want  of  the  Government. 

"  The  chief  expense  to  be  considered  by  private 
parties  is  that  of  the  forge,  but  by  the  substitution  of 
the  hydraulic  press  for  the  hammer,  economy  will  be 
consulted  and  better  results  obtained.  The  Board  is 
unanimous  in  approving  the  use  of  the  press  for  all 
forging  purposes,  and  recommends  it  to  all  who  may 
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embark  in  the  manufacture  of  gun-metal  for  the  Gov- 
ernment. 

"The  Board  does  not  recommend  the  establishment 
of  a  Government  foundry,  properly  so  called,  which 
shall  provide  for  the  manufacture  of  steel  and  the 
fabrication  of  cannon.  It  considers  that  every  induce- 
ment should  be  offered  to  attract  the  private  indus- 
tries of  the  country  to  the  aid  of  the  Government  in 
providing  ordnance  for  the  Army  and  Navy,  and  that 
the  steel  manufacturers  should  be  called  upon  to  pro- 
vide the  material. 

"  The  Board  recommends  the  establishment  of  two 
gun  factories  under  the  control  of  the  Government, 
and  is  unanimous  in  recommending  that  the  Army 
and  the  Navy  should  be  provided  with  separate  es- 
tablishments. This  has  always  been  the  custom  in 
France,  producing  good  results  ;  the  reverse  has  been 
the  practice  in  England,  producing  bad  results. 

11  With  Government  gun  factories  established  for 
both  the  Army  and  the  Navy,  there  will  be  still  needed 
the  hearty  cooperation  of  the  private  industries  of  the 
country.  This  cannot  be  aroused  unless  there  is  held 
out  to  them  a  fair  prospect  of  remuneration.  The 
Board  does  not  approve  of  a  partnership  in  business 
between  the  Government  and  private  firms.  All 
history  warns  against  such  a  course.  But  it  does  be- 
lieve that  joint,  and  at  the  same  time  independent, 
action  between  them  can  be  made  to  work  harmon- 
iously toward  the  common  national  purpose.     This 
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can  only  be  done  by  a  permanent  and  liberal  appro- 
priation by  Congress  for  the  specific  purpose  of 
providing  the  country  with  modern  artillery  ;  which 
appropriation  shall  be  a  guaranty  against  loss  to  the 
companies  who  elect  to  undertake  the  work. 

"  This  is  entirely  consistent  with  the  action  of 
Congress  in  providing  for  the  supply  of  arms  to  the 
militia.  The  act  authorizing  this  practice  was  passed 
in  1808,  and  since  that  time  the  yearly  disbursement 
has  been  made  from  the  Treasury  without  interrup- 
tion. A  similar  act  providing  for  the  supply  of  heavy 
ordnance  for  the  regular  services  will  be  but  a  farther 
development  of  the  same  idea. 

"  The  approximate  cost  of  plant  for  producing  the 
tempered  parts  of  guns  up  to  100  tons,  ready  for 
delivery  at  gun  factory,  is  : 

Casting $250,000 

Forging  (hydraulic  press) 150,000 

Rough  boring  and  turning  .....     210,000 

Tempering  .         .         .         .         .         .         .         .       50,000 

Total        ........  $660,000 

Additional  cost  if  liquid  compression  be  adopted  .     175,000 

"  Approximate  cost  of  plant  for  gun  factories  : 

Guns  up  to  6-inch  calibre $50,000 

Guns  from  6-inch  to  12-inch  calibre  ....  150,000 

Guns  from  12-inch  to  16-inch  calibre         .         .         .  350,000 

Buildings  and  shrinking  pit 350,000 


Total $900,000 

"  Such  a  factory  will  be  able  to  turn  out  per  year 
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fifty  6-inch,  seventeen  12-inch,  and  twelve  16-inch 
guns,  or  a  proportionally  larger  number  of  smaller 
calibres. 

"  The  figures  cannot  be  pronounced  exact,  but  the 
Board  is  confident  that  they  closely  approximate  ac- 
curacy. The  calculations  are  based  upon  estimates 
obtained  abroad  and  do  not  include  ocean  freight  and 
customs  dues. 

"  Though  the  Act  of  Congress  replied  to  in  the 
above  report  is  one  of  inquiry,  the  Board  desires  to 
emphasize  the  necessity  of  a  proper  encouragement  to 
the  private  steel  manufacturers,  which  shall  ensure  the 
supply  of  gun  material  without  loss  to  the  Govern- 
ment or  private  companies  ;  and  is  of  opinion,  if  Con- 
gress shall  be  pleased  to  appropriate  an  adequate 
sum  for  providing  modern  artillery  for  the  Army  and 
Navy,  to  be  held  in  the  Treasury  to  be  expended 
under  the  authority  of  the  President,  that  (with  such 
a  prospect  of  remuneration)  there  are  steel  manufac- 
turers in  the  United  States  who  will  undertake  the 
production  of  gun-metal  on  a  large  scale,  on  the 
sole  condition  that  their  steel  shall  meet  the  required 
tests. 

"The  fact  that  the  United  States  is  destitute  of  the 
means  of  fabricating  the  modern  guns  so  urgently 
needed  for  national  defence  would  seem  to  demand 
an  immediate  appropriation  of  the  amount  estimated 
for  the  establishment  of  the  proposed  gun  factories." 

Recalling  the  Senate's  favorable  acceptance  of  the 
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report,  and  the  excellent,  opportunities  under  which 
the  Board  examined  the  sources  of  supply  of  those 
European  countries  where  heavy  modern  ordnance 
exists,  its  conclusions  are  justly  entitled  to  careful 
consideration. 

In  conclusion,  therefore,  it  is  evident : 

That  guns  are  sadly  needed. 

That  breech-loading,  chambered  guns,  from  5-inch 
to  1 7 -inch  calibre  and  from  30  to  35  calibres  in 
length,  should  be  constructed  on  the  principle  of 
Mr.  Vavasseur,  of  open -hearth  steel  made  by  the 
Whitworth  process,  and  fitted  with  the  interrupted- 
screw  breech  mechanism  and  polygroove  or  polygo- 
nal rifling. 

That  we  have  no  manufactories  where  the  forged 
steel  required  for  the  parts  of  guns  of  more  than  8- 
inch  calibre  can  be  produced,  none  where  parts  even 
for  this  calibre  can  be  manufactured  in  sufficient 
quantities  to  meet  the  demand,  and  no  gun  factories 
where  the  heaviest  guns  adapted  to  modern  warfare 
can  be  fabricated. 

That  the  guns  should  be  manufactured  in  the 
United  States  of  American  material. 

That  the  tempered  steel  should  be  supplied  by  the 
private  steel  industries  of  the  United  States,  and 
that  a  large  appropriation  should  be  made,  to  be  ex- 
pended under  the  authority  of  the  President  for  the 
purchase  of  this  material. 

This  appropriation  should  be  made  immediately, 
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the  steel  manufacturers  who  will  undertake  the 
supply  may  complete  a  forging-plant  in  time  to  meet 
the  demands  of  the  gun  factories  for  material. 

That  the  guns  should  be  fabricated — i.  e.,  the  parts 
machined  and  assembled,  and  the  guns  finished  and 
sighted — in  two  gun  factories  to  be  established  under 
the  control  of  the  Government,  one  for  the  Army 
and  one  for  the  Navy. 

The  fact  that  England  has  made  a  definite  propo- 
sition to  establish  a  gun  factory  in  Canada  ought  to 
be  a  conclusive  argument  why  our  Government 
should  make  adequate  appropriations  immediately  to 
provide  the  much-needed  heavy-steel  forging- plants 
and  gun  factories. 

With  adequate  appropriations,  to  be  expended 
under  the  direction  of  an  advisory  board,  confirmed 
by  Congress  ;  with  the  understanding  that  the  re- 
muneration of  the  steel  manufacturers  shall  "  be 
derived  solely  from  the  price  paid  by  the  Govern- 
ment for  the  material  after  passing  the  tests  re- 
quired "  ;  and  with  the  establishment  cf  the  two  gun 
factories,  as  recommended  by  the  Gun-Foundry  Board, 
the  United  States  will  no  longer  be  destitute  of  a 
means  of  providing  proper  ordnance  for  modern 
warfare,  but  will  see  her  private  industries  producing 
the  best  gun  and  armor  material  in  the  world,  her 
gun  factories  equal  to  every  demand  made  upon 
them,  and  her  guns  again  "  the  models  for  imitation 
and  the  standards  for  comparison  of  all  nations." 
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